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| INTRODUC TI ON
In postgraduate medical education (PGME), working and learning in the clinical environment may be challenging [1] [2] [3] [4] because working and learning are intertwined, and clinical environments are often complex and dynamic. 5, 6 When complexity in postgraduate training exceeds trainees' aptitude, this may affect their feelings of competence and may hamper their motivation. 7, 8 Although motivation is positively associated with learning, performance and well-being, hampered motivation may have deleterious effects, including diminished well-being, stress and reduced performance. 7, [9] [10] [11] [12] A growing problem is that a substantial number of trainees suffer from diminished well-being and stress as a result of many different personal and work-related factors, which may lead to burnout or even drop out from PGME. [13] [14] [15] [16] [17] Motivation theories can explain how intrapersonal and interpersonal aspects influence motivation. [17] [18] [19] However, clinical working environments include additional elements that may support trainees' motivation that do not necessarily fit contemporary motivational theories. We need to better understand the interplay between trainees and the clinical workplace to facilitate trainees to grow and stay healthy and engaged.
Motivation is important for healthy development, learning, persistence and well-being. 9, 11, 20, 21 We define motivation as psychological states or processes that provide energy and direction, which move people to act, develop and perform. 21 Motivation is, therefore, goal-directed and is shaped by individuals' interpretations and evaluations of activities and expectancies about the future.
Contemporary motivation theories aim to explain and understand human behaviour through these psychological processes, with selfdetermination theory (SDT) being most frequently used in medical education. 7, 10, 11, 18 Although motivational theories differ, most theories use the concept of competence as an important construct for motivation. Competence can be defined as a "condition or quality of effectiveness, ability, sufficiency or success." 8 Beliefs and expectancies about competence are constructed by the individual in interaction with the social environment. These intrapersonal (ie individual) and interpersonal (ie social environment) aspects that influence motivation and human behaviour are taken into consideration in many studies and theories about motivation. 7, 12 Motivation receives more and more attention in medical education research, 7, 11, 18, 20 albeit focusing predominantly on personal and social aspects of motivation. Intrapersonal aspects, for example, students' motivational profiles 11, 22 or physicians' intrinsic motives, such as having medicine as a calling and perceiving medicine as personally rewarding work, were important for learning, performance, wellbeing or commitment. 23 Studies on interpersonal aspects show that a sense of freedom or control over time and work, 24 opportunities to learn and practice, 25 constructive feedback, 20 good collaboration and interaction with colleagues or supervisors, 1, 24, 25 and a good educational climate 25 may support motivation. Although interpersonal and intrapersonal aspects are important for motivation and learning, it seems plausible that other elements of the clinical environment may also influence motivation.
Clinical environments consist of many interacting elements, such as people, processes, procedures, rules, regulations and culture, 1, 3, 5 which makes them complex and dynamic. 6, 26 Features of the clinical environment that are not strictly social are, for example, clinical setting (eg ambulatory, emergency or in-patient), physical context (eg location, weather or season), organisation of work (eg scheduling of work and hospital routines), resources (eg instruments and imaging techniques) and time (eg time of day and availability of time). 1, 5, 27 These features may affect how trainees interact with the environment and which learning opportunities arise. Learning from and through interaction with the clinical workplace may lead to motivating experiences when features of the clinical environment are congruent with trainees' personal goals, values and learning needs.
In this study, we will explore all aspects of the clinical environment that may support trainees' motivation and how trainees interact with this environment. We assume these aspects will not necessarily fit into contemporary motivation theories, such as SDT. In order to look beyond intra-and interpersonal aspects and also focus on aspects that may not involve people per se, we will use a systems approach. 26 This approach views situations holistically and assumes that all interacting elements of the environment, such as people, objects, procedures, specific settings, atmosphere and time of day, lead to individual interpretations of and reactions to specific situations. 26, [28] [29] [30] This approach allows us to explore how trainees interpret and react to specific situations in the clinical workplace. Although we explicitly focus on environmental aspects that stimulate motivation, we are aware that environmental aspects can also be demotivating. The goal of this paper is to enrich our understanding of how motivation of trainees can be promoted. We aim to understand: (a) how aspects of the clinical environment support trainees' motivation, and (b) how trainees affect their environment to optimise their motivation.
| ME THODS

| Design
We used a constructivist grounded theory (CGT) approach, particularly following the principles of purposive sampling, iteration, co-construction, constant comparison, open, focused and selective coding, and memo writing to explore how the relation between trainees and complex clinical environments influences their motivation. This is an appropriate approach for exploring social phenomena that are not well understood and complex in nature, such as aspects of the clinical environment that may influence motivation. Within CGT, both participants and researchers play a role in data creation. 31, 32 In this study, we used a combination of a visual method and interviews to explore participants' perspectives. 33, 34 The interdisciplinary nature of our research team contributed to the initial richness and interpretation of the data. Our team consisted of: WEvdG, an educational advisor in PGME with a background in psychology and educational sciences; SMC, a systems engineer and medical education scientist with expertise in CGT and visual methods; MAdCF, an internal/emergency medicine specialist with 20 years of experience in teaching and supervising undergraduate and postgraduate medical trainees; ADCJ, a research leader in medical education with expertise in qualitative research methods; and EH, an elderly care physician with expertise in CGT and visual methods. EH, ADCJ and SMC hold a PhD in health professions education and MAdCF holds a post-doctorate position in health professions education.
| Participants and ethical approval
In the Netherlands, undergraduate medical training has a duration of 6 years, starting with three bachelor years (pre-clinical phase) and followed by three master years that consist of rotational clini- Because of the potential influence of rewards on motivation, we did not mention this reward beforehand. Ethical approval was obtained from the Dutch Association of Medical Education (NVMO, file #844).
| Data collection
To explore motivating situations in clinical practice, we used a combination of rich pictures, a visual method and semi-structured interviews. Visual methods are useful for making experiences that are not easy to explore or verbalise more explicit. The rich pictures method, a pictorial representation of a situation, stems from systems engineering and allows individuals to use all kinds of symbols, metaphors, interactions and diagrams in their drawing to make explicit how they engage with complex situations. 29, 34 This also includes thoughts, emotions, behaviours and interactions between people and objects in the environment. All aspects and representations are drawn from the perspective of the drawer. This method uses a holistic approach, which means that individuals are viewed in relation to the environments in which they interact. 26, 29 The drawing session before the interview stimulated participants to reflect on previous experiences, whether they were good at drawing or not, and may have helped them to organise their thoughts and emotions that were related to the drawn situation. The semistructured interviews were used to thoroughly explore individuals' perspectives on the situation they had just drawn. The combination of methods we used helped us triangulate the data, which allowed us to better understand different aspects of the situation.
After explaining the purpose of the study, WEvdG, asked the participants to draw a rich picture of a situation in the clinical workplace that was motivating to them. We defined a motivating situation as something trainees experienced in their training that positively affected them, gave them a boost of energy or stimulated their persistence to continue PGME training. Participants chose which clinical situation they perceived as motivating. WEvdG, instructed the participants that the quality of the drawing was not important. Stick-figures as well as artistic drawings were suitable for drawing a rich picture. Participants were invited to draw all aspects of the situation that mattered to them, such as objects, people, emotions, metaphors and beliefs. 29, 34 They had 30 minutes to draw their rich picture. Afterwards, they were interviewed about the content and meaning of their drawing by WEvdG to explore their interpretation of the situation and stimulate the ongoing reflection of participants on their experiences. The interviews had an average duration of 45 minutes. All interviews were held in Dutch and audiotaped and transcribed verbatim. Participants' background information was obtained using a short questionnaire.
During the process of data collection, we refined the interview protocol and added questions about trainees' struggles during the first stage of specialty training and how they overcame these struggles (eg "What kind of difficulties did you encounter in this period?" and "How did you manage to navigate through this environment in your first year of training?") and why they had chosen their specialty.
| Data analysis
We employed a systematic and iterative process of collecting and analysing data, meaning that we frequently moved back and forth between data collection and data analysis to broaden and refine the ongoing analysis. The interview was the first step of data interpretation and analysis carried out in co-construction between the participant and WEvdG. 34 Thereafter, the interview transcripts and drawings were analysed by the authors (WEvdG, SMC, ADCJ and MAdCFEH). We used constant comparison to analyse the drawings and interview transcripts. 31, 36 Also, insights from and initial analyses of previous interviews were used in subsequent interviews to further explore and gather additional perspectives from the participants. Data analysis continued until no new insights were derived from our data and we felt we captured the aspects of the environment that may support motivation of junior trainees. During the data collection and analysis process, WEvdG wrote memos to describe the interview context, review the interview process, document emerging themes and summarise discussions of the research team. WEvdG and EH held weekly meetings to discuss the data.
The interview transcripts were analysed in three stages: (i) initial, line-by-line, open coding of the first three transcripts (eg summarise each sentence in a short code, such as "being a team member," "performing a surgical procedure" or "receiving feedback"); (ii) focused coding of all transcripts, including constant comparison of new data with previously analysed data, and categorising and sorting the data into categories (eg merge codes into broad categories that summarise the individual codes and code the transcripts by using these categories, such as "getting opportunities to learn," "working in a team" or "providing good patient care"), and (iii) selective coding aimed at exploring the relations between different categories of codes to refine the emerging constructs (eg interpretation of the meaning of the data, such as "Which people support trainees motivation and why and when is this perceived as motivating by the trainee?," "What is it that trainees do when they need to focus and how is this perceived as motivating?") and develop a framework that is grounded in our data.
In parallel with the analysis of the transcripts, the rich pictures were analysed in four sessions. 34 All four sessions were audiotaped to facilitate data analysis. In the first three sessions, the drawings were displayed on a table and the characteristics (eg use of colour, people, objects and use of metaphors) and content (eg characteristics of the situation) of the drawings were discussed. In the first session ADCJ, EH and WEvdG discussed four drawings to familiarise themselves with the content and quality of the rich pictures and discuss their interpretations. In the second and third session, EH, MAdCF and WEvdG discussed 10 drawings in depth from a clinical perspective, aiming to understand the specific situations depicted. During these sessions, three categories emerged that reflected participants' experiences (doing, thinking and interacting with others). We discussed the role of the environment together with participants' influence on the environment. To enrich our interpretation of the drawings, WEvdG explicitly studied the related parts of the interview transcripts. In the fourth session, we performed a gallery walk. A gallery walk is a technique that stimulates active interaction with and discussions about the meaning of the drawings. 37 During the gallery walk, all 15 drawings were displayed in a room. All members of the research team participated and walked around the room engaging themselves with the drawings. The different motifs we identified in the drawings and overall interpretations of the whole dataset were discussed from a predominantly educational perspective. During this gallery walk, the authors reflected on the categories of participants' experiences (doing, thinking and interacting with others) and related these experiences with different aspects of the clinical environment that were depicted in the drawings. This resulted in four dimensions (ie social, organisational, technical and physical) that covered many aspects of the visualised experiences. Subsequently, these dimensions were further elaborated by WEvdG by making diagrams and mind maps-in which the interview and visual data were interpreted and related to the concepts of the four dimensions -to construct a coherent story about the data and examine whether these dimensions summarised the data sufficiently.
atlas.ti software, version 8 (atlas.ti Scientific Software Development GmbH, Berlin, Germany), memo writing and group discussions were used to support data organisation and management.
As all interviews were in Dutch, WEvdG and EH translated the quotes into English. Subsequently, the quotes were checked and discussed within the research team to refine their semantic and conceptual meaning. The Standards for Reporting Qualitative Research 38 were used to improve the clarity of our reported qualitative study.
| RE SULTS
A total of 15 trainees (Table 1 ) drew situations involving tasks they enjoyed doing, which, in their perception, really mattered for their learning or for patient care. Trainees' ages (25-33 years) and
TA B L E 1 Demographics
Participant
Gender Age PGY Specialty previous work experience as a doctor before they entered PGME 
| Social interactions
| The environment influencing trainees
Many social interactions were depicted in the drawings (Figure 2) . 
| Trainees influencing the environment
When trainees influenced the social environment to facilitate their motivation to learn, they did this by taking the lead in patient care or asking for feedback. This was motivating to them, because it stimulated their self-confidence as a physician, but also provided them with information about the way they functioned in clinical practice.
One trainee described why he had tuned his behaviour to suit his supervisors' needs and how it motivated him:
[…] they have a certain way of interacting and if you try to go along with them, then, um, they will trust you more easily and teach you more. At least, that's my experience.
[…] And then you know that you're on the same page with someone and then, then it's easier and you'll also learn more. And then, um, you get positive feedback and that, 
| Organisational features
| The environment influencing trainees
Trainees often used metaphors to visualise organisational features. For example, they visualised features about the time of day or the type of shift they had worked by drawing the moon and stars or clocks ( Figure 3A) . Figure 3B illustrates some organisational features of a specific type of night shift where a trainee is allowed to sleep at home, but is required to be available on call in case of an emergency.
Organisational features enhanced trainees' motivation, especially when processes and procedures went smoothly and were in line with trainees' learning needs. This occurred, for example, when trainees were scheduled to work in specific clinical settings (eg the operating theatre, an out-patient clinic, day or night shifts) to practise and expand their skills, were given the freedom to take the lead in a clinical team or were given the opportunity to investigate how the health care system works. 
| Trainees influencing the environment
| Trainees interacting with the environment
When trainees were allowed to use technical tools they often felt competent and in control of the situation. Trainees explicitly depicted these tools in their drawings; for example, Figure 3B shows an ENT (ear, nose and throat) trainee who is using an instrument to look into the patient's throat to diagnose an acutely ill patient. Another example is displayed in Figure 1 , showing an operating theatre where the trainee is independently using a peddle and surgical instruments.
In the interviews, they talked about the value of creating these experiences for themselves; for instance, a neurology trainee, who drew herself with a neurological hammer in her hand, explained:
The fact that I was able to find out that something was wrong, with consequences for the patient, through a neurological examination, eh. Then I felt very competent, which was motivating.
(P11)
An orthopaedic trainee described why it was motivating to practise and increase his surgical skills as often as possible: 
| Physical space
| The environment influencing trainees
The physical space was visible in the details of the drawings, such as a beautiful view in a patient room, curtains to create a private space or a radio playing music. The physical space could enhance trainees' experience of doing something valuable, something that really matters, which was motivating. The physical space could also support trainees' mental state, for example, when breaking bad news to patients ( Figure 5A) :
Yes, yes, um, well it was just a beautiful day and the sun was shining. And even though I was breaking bad news, yes, that light flooded into the room and well, yes, I don't know, it did something to me.
(P5)
Despite the bad news she had to break to the patient, the view in the patient room added to her experience that she was providing good patient care. The atmosphere she described was one of acceptance and peace, which helped her deliver the message, connect with the patient and her family and discuss a plan of action.
| Trainees influencing the environment
Trainees modified the physical space so they could focus on a task without being interrupted. Although most trainees did not explicitly mention how they used the physical space to optimise their motivation, some of them visualised aspects of the physical space in their drawings, such as closed curtains or elements of their personal workplace. Trainees also used the physical space to create spaces where they could withdraw to focus; for example, a trainee illustrated the function of a special room for trainees ( Figure 5B) :
It's a quiet place where you can sit down with a cup of coffee to complete your administrative tasks.
(P8)
In addition, this is an important space where trainees can meet their peers and share experiences without being interrupted or observed by others:
Sometimes, that's also important for colleagues who are having a hard time, so they can just sit down for a while.
I know it works the other way around too, I can also take a break if I need to.
This is especially important because trainees sometimes have to deal with difficult situations at work: It's nice to let off some steam every once in a while.
(P8)
| Motivational dynamics
The Although we specifically asked trainees to draw motivating situations, many of them also depicted demotivating aspects of the 
| D ISCUSS I ON
When trainees were asked to draw a motivating situation, they depicted experiences that not only supported their motivation to learn, but also supported their motivation to provide good patient care and connect with patients. Our study shows that different dimensions of the clinical environment-social interactions, organisational features, technical possibilities and physical space-are interconnected and support trainees' motivation. Our findings suggest that in complex environments such as clinical practice, it is important to take a holistic approach 26, 29 to fully understand the influence of the environment on motivation. Therefore, it seems appropriate to consider more dimensions than the social environment 9,21 to explain motivational dynamics in PGME. Our findings are in line with other studies
showing that multidimensionality of the clinical context is important for learning, performance and development. 1, 3, 26, 33 Trainees reported highly motivating experiences when all dimensions complemented each other. In such situations, they felt confident to perform the task at hand, strengthened in their competence and connected to others. This helped them thrive in challenging situations, expand their skills and remain determined to continue PGME. In turn, the trainees modified dimensions of the clinical environment to optimise their motivation, thereby showing their agentic engagement. 39 This interaction suggests that trainees actively aim to optimise their motivation and try to regulate aspects of the clinical environment to meet their internal values and learning needs.
Even though we asked trainees to draw motivating situations, many of them also depicted aspects of the clinical environment they perceptions of and preferences for trainees' autonomous practice. 25, 41 In addition, trainees' preferences for supervisory style seem to change over time, 42 
| CON CLUS IONS
Our study shows that trainees' motivation was influenced by the interplay between social, organisational, technical and physical dimensions of the clinical environment. Trainees experienced optimal motivating situations when all dimensions complemented each other. The situations they depicted appeared to be challenging but not overwhelmingly complex. Both trainees and other health care professionals can modify aspects of these dimensions to create a safe environment and optimal learning opportunities. We need to take all dimensions of the clinical context into account to understand motivational dynamics and support trainees to navigate through PGME.
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